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undesimble output




undesirable ou $\mathrm{u}\mathrm{t}$ (multiplier)
(non-positive) undesirable ou $\mathrm{u}\mathrm{t}$
NPM
11










$j$ DMU $\mathrm{D}\mathrm{M}\mathrm{U}_{j},$ $j=1$ , . .. , $n$
DMU $\mathrm{D}\mathrm{M}\mathrm{U}_{o}$ $\mathrm{D}\mathrm{M}\mathrm{U}_{j}$
$m$ input $x_{j}=(x_{1j}, \ldots, x_{mj})_{\text{ }^{}\mathrm{T}}$
$s$ output $y_{j}=\{y_{1j},$ $\ldots,y_{sj}.)^{\mathrm{T}}$
$X=(x_{1}, \ldots,x_{n}),$ $Y=$
$\mathrm{C}y_{\mathrm{I}},$ $\ldots,y_{n})$ $\mathrm{T}$





(radial measure) ( ) ((direct)









A1 $(x_{j},y_{j}),$ $j=1,$ $\ldots,$ $n$
$P$
A2 $P$ $(x,y)$
$x’\geq x,$ $y’\leq y$
$(\mathscr{S},\swarrow)$ $P$ (input output
)
A3 $P$
$P$ (linear technology )
A2 A3 1 input 1













$\mathrm{s}.\mathrm{t}$ . $\frac{u_{1}y_{1j}+.\cdot.\cdot.\cdot+u_{s}y_{sj}}{v_{1}x_{1j}++v_{m}x_{mj}}\leq 1,$ $j=1,$ $\ldots,n$
$u_{r},v_{i}\geq 0$
‘ $1\text{ }$
[Phase $\mathrm{I}$] $\min$ $\theta$ (2)
$\mathrm{s}.\mathrm{t}$ . $\theta x_{o}-X\lambda\geq 0$ (3)
$Y\lambda\geq y_{\mathit{0}}$ (4)
$\lambda\geq 0$















.1 Cooper et al. [1]
1 $y$
[Phase $\mathrm{I}$] $\max$ $\phi$ (6)
$\mathrm{s}.\mathrm{t}$ . $\phi y_{\mathit{0}}-Y\mu\leq 0$
$X\mu\leq x_{o}$
$\mu\geq 0$
[Phase Ii] $\max$ $es_{x}+es_{y}$ (7)
$\mathrm{s}.\mathrm{t}$ . $\phi^{*}y_{\mathit{0}}-Y\mu’+s_{y}=0$
$X\mu’+s_{X}=0$
$\mu’,$ $s_{X},$ $s_{y}\geq 0$
$\blacksquare$ CCR
$(\phi^{*},s_{X}^{*}, s_{y}^{*})$ $\phi^{*}=1,$ $s_{X}=s_{y}=0$
















$D_{i}( \mathrm{y},x)=\sup_{\psi}\{\psi|\frac{x}{\psi}\in L(y)\}$ (12)
$D_{o}(x,y)= \inf_{\psi}\{\psi|\frac{y}{\psi}\in P(x)\}$ (13)
$L(\mathrm{y})$ $P(x)$ output $y$
input $x$ input $x$
output $y$ $L(y)$ $P(x)$
(14) $\text{ }\langle 15$ ) linear technology
$\mathrm{s}2$
$D_{i}(y, x)$ $D_{o}(x,y)$
$*2$ Fire et al. [2]
$22\mathrm{B}$
CCR CCR
$L(y)=\{x|x\geq X\lambda,y\leq Y\lambda\}$ (14)
$P(x)=\{y|y\leq Y_{J}\mathrm{t},x\geq X\lambda\}$ (15)
4.1 Undesirable Output
Output $y$ desirable output $\mathrm{y}^{g}$ undesirable out-


















$C$ $D,$ $E$ desirable output $y^{\mathrm{g}}$







$\wedge 3$ Schee} [5]








$\mathrm{s}.\mathrm{t}$ . $x\mu\leq x_{o}$
$(-Y^{b})\mu\geq\phi(-y_{\mathit{0}})$
$\mu\geq\phi y$









Korhonen et al. [4]
undesirable out-
put






sirable output undesirable output
2 undesirable output distance function
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Desirable





















[Phase $\mathrm{I}$] mrn $\theta$ (21)








$\lambda’,$ $s_{X},s_{y}^{g}$, $s_{v,\prime}^{b}\geq 0$
[Phase $\mathrm{I}$ ] $\max$ $\phi$ (23)
$\mathrm{s}.\mathrm{t}$ . $\phi y_{\mathit{0}}^{\mathrm{g}}-Y^{g}\lambda\leq 0$ (24)
$-\phi y_{\mathit{0}}^{b}+Y^{b}\lambda\leq 0$ (25)
$X\lambda\leq x_{O}$
$\lambda\geq 0$




$\lambda’$ , s ’ $s_{y}^{g},$ $s_{y}^{p}\geq 0$
(23) BCC $e\mu=1$






NPM $(\theta^{*}, s_{X}^{*}, \mathrm{s}_{y}^{g^{\mathrm{s}}}, s_{y}^{b^{*}})$

















$[LPO_{e}]$ $\max$ $\phi$ (28)
$\mathrm{s}.\mathrm{t}$ . \emptyset J^\beta o- l+syg $=0$
$\phi\dot{y}_{o}^{b}-Y^{b}\mu-s_{y}^{b}=0$
$X\mu+s_{X}\cdot=\hat{x}_{O}$
$\mu,F_{y},$ $s_{y}^{b},s_{x}\geq 0$ (29)



















\phi * -Yg\mu ^+\phi ^Sy*+s^y9 $=0$
$\ovalbox{\tt\small REJECT}\phi^{*}y_{\mathit{0}}^{b}-Y^{b}\hat{\mu}-\hat{\phi}s_{y}^{b^{*}}-\hat{s}_{y}^{g}=0$
$X\mu+\hat{s}_{x}+s_{X}^{*}=x_{o}$




















$e^{\sim}P_{y}+e\tilde{s}_{y}^{b}+e\tilde{s}_{X}\leq ef_{y}^{*}+es_{y}^{b^{*}}+es_{X}^{*}$ (33) )





















$\llcorner$ $f_{-\acute{J}^{t}}’[perp]$ $\mathrm{m}_{\backslash (_{\llcorner}^{\mathrm{g}}}$
’
$\tilde{h}\backslash f_{\tilde{\mathrm{c}}}’\backslash \backslash *\backslash \mathrm{E}$,
$\backslash \mathrm{i}\ovalbox{\tt\small REJECT}$
$ff\chi^{-}’*\wedge \mathrm{E}_{\backslash }\wedge$ 1.178 1.117
$\ovalbox{\tt\small REJECT}\not\equiv_{\backslash }\mathrm{B}\backslash$’ 1.026 1.010
$\ovalbox{\tt\small REJECT}\lfloor 1\rfloor$ $\mathrm{B}_{\overline{\backslash }}$ 1.102 1.096
$\cup\lrcorner^{*}\#\ovalbox{\tt\small REJECT}_{\backslash }$ 1.232 1.201
$\not\in \mathrm{g}\circ\ovalbox{\tt\small REJECT}$ 1.028 1
5 6 2disairable output, 1
undesirable output
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